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A POPULATIONSTUDYOF THE VARIATION IN THE
INFLORESCENCEOF SPIRAEA TOMENTOSA

Peter J. Salamun

Introduction

In the Atlantic States and on the Coastal Plain the "common
form" of Spiraea tomentosa L. has been described by Fernald

(1912) as having a densely-flowered panicle, with the branches

mostly compound, and the follicles permanently lanate. The
inland phase, var. rosea (Raf.) Fern., has a less crowded panicle,

with simple branches, and the follicles covered with tomentum
which is promptly deciduous. An investigation of these char-

acters in local population samples (Woodson, 1947) or mass
collections (Anderson, 1941) and herbarium specimens corrob-

orates the presence of two varieties. Some additional informa-

tion has been obtained concerning the nature of this variation

and the distribution of the two varieties.

Morphological Characters

A preliminary examination of the material assembled indicated

that some of the characters used to distinguish var. tomentosa

and var. rosea are of doubtful taxonomic value. In both va-

rities the branches are simple toward the tip, but usually possess

smaller branches toward the base. Whether the follicles are

lanate or tomentose also docs not appear to be diagnostic, and
no objective method has been devised to distinguish between
these two kinds of pubescence. Similarly the deciduous nature

of the tomentum cannot be readily compared. In no individual

plants was the tomentum entirely lacking; some persisted even

on the inflorescences of the previous year. It seems that the

amount of tomentum may be correlated with the age of the fol-

licles, but no distinct tendency could be associated with either

variety.

The flowers of both varieties are predominantly rose-colored,

but individuals with white flowers occasionally are found. The
latter condition has been described as forma albiflora by Mac-
bride (1915). It may be of interest to mention that the only
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white-flowered individuals observed were herbarium specimens

collected within the range of var. tomentosa.

The present study agrees with Professor Fernald's statement

that the leaves of both var. tomentosa and var. rosea vary in

outline from lanceolate to ovate-oblong, and the color of the

tomentum of the lower surface ranges from white to rufous.

Furthermore, the outline of the inflorescence varies from ovoid to

narrowly pyramidal, with the lower branches slightly spreading

to strongly ascending.

The character based on the crowding or density of the flowers

or fruits on the branches of the panicle appears to be paramount,

for a distinction between the two varietal entities can be made
in a majority of instances by visual observation. When a more

objective method is used, that of counting the number of flowers

or fruits along a unit length of the inflorescence, var. rosea again

stands out as different from var. tomentosa. The variation of

this character is the basis for this study.

Materials and Methods

Population samples, each consisting of an inflorescence bear-

ing either mature flowers or fruits from a number of plants

selected at random, were collected from (>0 different localities.

Individuals were picked with maximum regard to similarity of

exposure on the plants, and at a sufficient distance apart to avoid

clonal duplication. In most cases 25 or more individuals com-

prised a sample, but in a few localities a small number of plants

were observed and correspondingly smaller collections were

obtained.

The paucity of samples from the Middle Atlantic States, the

northern Coastal Plain, and the southern and western periphery

of the range necessitated some use of herbarium material. The

use of this material together with population samples will be

discussed later.

In each individual plant the number of flowers or fruits was

determined for a unit length of one centimeter on the spire of the

inflorescence, immediately above the first lateral branch. This

position was selected because of its uniform exposure on the

panicle, and the ease with which the flowers or fruits could be

counted without destroying the structure. If the tip of the
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inflorescence was damaged or destroyed, the count was made on a

lower branch. A comparison of the density at the tip of the

inflorescence with that of the lower branches in a large number

of individuals disclosed a difference of only one flower or fruit per

centimeter.

The variation in this character of crowding in local population

samples is shown in Table 1, where the number of individuals are

shown in the various density classes. For example, at Heeds-

burg, Wisconsin, the sample consisted of 63 individual plants.

In of these, 6 flowers or fruits were counted along one centi-

meter of a branch. Similarly, 13 individuals showed counts of 7,

24 had counts of 8, 14 had counts of 9, and 6 individual inflores-

cences were recorded as having 10 flowers or fruits per centimeter.

From these data it is apparent that the range of the individuals

from any one locality does not include the entire range of varia-

bility of the species-population, but varies within smaller limits

about a central tendency. It may be also mentioned that the

range of variation on a single plant is usually less than that of the

local population. In some plants the inflorescences of the previ-

ous year persist enabling a comparison for a two year period. No
significant difference in numbers was noted in this span of time.

Arithmetic means, representing the central tendencies for the

samples, were computed and are also included in Table 1. Each

of these values is plotted, in whole numbers, on Map 1. The

plants having a tendency for densely-flowered panicles appear to

predominate in the northeast portion of the range, whereas else-

where those with less crowded inflorescences are more conspicuous.

From New Jersey to Missouri and southward only a few

population samples were collected. Since the species appears to

be quite rare in this region, further observations of this character

were made from herbarium specimens.

A more complete coverage of the species range was made by

combining herbarium specimens and population samples in the

manner described by Woodson (1947). The range of S. tomen-

tosa was divided into quadrats, each 100 miles square. All of the

individuals collected within the limits of each quadrat were con-

sidered members of a population sample. The arithmetic means

computed for these sample areas are plotted on Map 2. The

results are strikingly similar to those shown in Map 1. Iso-



1951] Salamun, —Inflorescence of Spiraea tomentosa 283

CO

J
a
0)
o
fc.

0)
Cu

03
+^
'3
b

h
O
COE
a;

|O
«c

h
a>

.D.

a
3

>
O^OS^C^cOCCiDiOCNiO'HCOCOCNCOCOOJOiOO
C000C005t-0ir-050505c35O05OOOC3>O000005

I-H i—< i—l >—
1 i—

1

aico

00 o 9.9 8.4
11.0

H

i-H

<N

1 O
CN

a

OS

a

S.

00

o
t-

co
C CD

O
ia

II 1 1 1 1 1 1 1 1 1 II II ^
1 1 1 1 1 II II

-

CO

B

§
DO

* 1 I 1 1 1 1 1 1 1 I 1 1 1 WrH 1 n 1
CM

CO j||ll|]|^H-H^H||— _CC|C0| ^H
1

w

e
03

CM 1 1 1—ilCNCN—'CNOCNCNO^cO^I ^ CO <N
1

***

£ |5N|CO|O0|CNOiCN»ra^H00i— iCOCOi—iOSCN|>—i "t* CO -H iO

-2
3a

O CiO 1 iCCNO —OCOOCO tD OS (N iQ B ^t" OCO^ CO IQO COCOOl
1 CM — -^ CN ^ _h,_i fH

a.

(35
-fcCcNOCO'OCOCT.C'C —-fCRCOCO^CN^fCN^iO t^Tf CO CD CN
rl CN CN —1 CO CM rH

a oc
TfNCfiCN^'HcooNoi 1 air-H-rt^cocNCNioco os^ ^
CN —i —i *-"

1

<-< •-*

C5 CO

eeujcoiiOH^ 1 hhh 1 o 1 iioco-* coi huj i

CO CD |
-h 1 CN 1 CN 1 1 1^1 1 ^ 1

>-<
1

CO h I

~3

1

PQ
<:

lO
i n i i i i i i i i i i i i i i i r ii in

o;

c
C

>

A
p

h
c

pr

-

1
=

^_
i—

c
c

5

c

a

c

•r

E c
c r

-/

-I
3

1
i

<

\

1

9

>

3

—

1
>

"z

I
=

-

a

2

5

c
b4

a

9 c
CO -

z

/

-i

a

M-
g

P.

-

(5

i
r.



284 Rhodora [December

.2

i

cn as oo —i Oi GO CO 00OOJ N 'O OH Oi CN iO >Q CO C5 r^ t>-

05.-H10 OOOhNNCO-h COCO CO 00 CO'O iO

—^H t--

O) ^H —l r—; I Ot»

oo I —H-^ io ^

CS t- CO 00 04 o *

hi(3P1 I i'M'f CO-t^Kj

CN ~ -t< t- <N <N HtOOOtWON

OiTf CONOOJO- iO « N l-3 ffl MX o>

-h rt< 00 CO <MCT>0—'
-* -HrtOltOCliO

CM tO <J>CO CO (N ^ >-h itDOHGOcDrH OCO iO Tf N I IN

CTJ tD iO

lOCN iOCM

CINIO-h

<N CO CO~ CN

., WW

3*^

h2
,3 ^ ^ a _? C3 « 2P

Si -

O £
H
y.

±6

; 3-jQ

co o3
_Cw* i£^-^

is >

MM

PL,

if- ra > -

— 3

5 3
> -

(J r

pq M-l 33 02 > 02 1-5

W
-
ZJ



1951] Salamun, —Inflorescence of Spiraea tomentosa 285

ION OCO^h NN CO^CO CM
>
03 COCO CM CM CO CMCO CM COCC <*

_ * * III II III 1

(N III II III 1

O ^ CO III II 1 1 CM
CM III II II 1

© "000 III II 1 N 1

I-H

00 coco iii II i i r* »h
rH ^h

-t-'

CD

a
t> CM CM |

^H CM |
i(5 N

I-H CM^H 1 TH

a CO ©© |© ^HCM |^H© ^
o ^H 1—1 1—

3
p. « TjH CO

C/3
PH T—t T— CM ^H

«3>

3 <* t- I- CM -"t
1 't 00 CO © <N >0 |

«*- i—

1

CM ^H i-l |

O
tn CO N-O. oocooo -hoo ocoj cm

1—

1

"f -! I-H ^H
|

V
is

o CM CO 00 © CO CM N—
< |

|« ^H i-H CN — HH 1

o
- ^H 00^h© i-i»h NN >*

_Q

a
3 o CM CO© 00 i-H XI ^h

fe

© CM -h CN h 1

00 II Ml 1 I Ml 1

N- M Ml M II I 1

CO M Ml M III 1

iO II III II III 1

>-,
-e

z

7.

c
r

u

h-1

3

1 %
O 5
YC

K i—

) "cc

a

E

s
z-
1

Boothbay

Har

SACHUSETTS

Bedford

—

a
U
C
a—

X a

"5

—
—
-

OJ

1

U
P < < S

>



286 Rhodora [December

Map. 1. Average number of flowers or fruits per centimeter in population samples

of S. tomentosa. Lined regions represent the approximate limits of the species as

plotted by Oille (1940). Not all Wisconsin localities could be included. Base map
reproduction by permission of McKnight & McKnight Publishing Company.

phenes of the values 1 1 and 14 are drawn to show the gradation

of change in this character of crowding.

Discussion

The pattern resulting from the two isophenes, in Map 2, is

referred to as a cline. The line with the value 11 may be con-

sidered as the eastern boundary of the range of var. rosea, and

the line with the value 14 as delimiting the western and southern

boundary of extreme var. tomentosa. The intervening area may
be considered as representing the intermediates. It is probable

that this cline is the result of hybridization of individuals of the

two varieites at the commissure of their ranges. Continuous

back-crossing may have been responsible for the broad gradient

indicated on the map. This flow of genes from one entity into

another has been termed "introgressive hybridization" by



1951] Salamun, —Inflorescence of Spiraea tomentosa 28'

Anderson and Hubricht (1938), and shortened by other writers

to "introgression."

Another interpretation of this eline may be that it represents

a gradation of this character determined by environmental

factors. Ecologists speak of this as an ecocline. According to

Map. 2. Average number of flowers or fruits per centimeter in quadrat samples
of S. tomentosa. Tsophenes represent values of 1 1 and 14. Base nap reproduction

by permission of McKnlght & McKnlght Publishing Company.

this idea, however, it is difficult to account for a concentration of

densely-flowered inflorescences only in the northeast instead of

also extending into the north and northwest portions of the range

where similar environmental conditions occur.

Although data are sparse from the Coastal Plain region, there

is some indication that sparsely-flowered individuals predominate.

Herbarium specimens collected in southern New Jersey, Dela-

ware, and eastern Maryland are mostly of the inland phase.

Fernald also noted this, but considered these plants var. tomentosa

on the basis of the persisting lanate follicles. It was earlier

pointed out that this character is of doubtful importance, there-

fore it seems more appropriate to consider these plants as var.

rosea. The southward extent of this plant on the Coastal Plain
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Fio. 1. Frequency distributions of individuals in population samples collected in

the (A) west and south, (B) central, and (O) northeast portions of the range of the

species (see Map 2). Graph (D) is a composite of (A), (H) and (O),
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and the Piedmont Plateau could not be readily determined.

The southeastern limit of the species, in Map 1, is based on a
single specimen collected from South Carolina. 1

In both Map 1 and Map 2 the arithmetic means along the

New England coast are somewhat lower than in the interior.

This suggests that some introgression of the sparsely-flowered

variety may have occurred as far north as Maine and Nova
Scotia.

The distribution of the individuals of population samples from

the geographic area of each variety as well as of the species as a
whole is shown in Fig. 1. In neither variety is the range of

variation equal to that of the species. The overlapping ranges

suggest a close relationship between the varieties. Individuals

which may be considered var. rosea, in general, have 5 to 16

flowers or fruits per centimeter, while those of var. tomentosa

generally have 9 to 21 per centimeter. This presents a problem

in classifying, from the taxonomist's viewpoint, individuals

within the 10 to 15 range. For example, a single specimen taken

at random from a colony may have an inflorescence with a count

of 10 flowers per centimeter, but the arithmetic mean for the

entire colony might be 15. Is there any justification for calling

this single plant var. rosea? Similarly it is sometimes difficult

to classify population samples with intermediate averages. la

general, population samples of var. rosea average 8 to 11 flowers

or fruits per centimeter, and those of var. tomentosa average 14

to 17 per centimeter. Those with averages of 12 and 13 must be

considered intermediates. In annotating them consideration

must be given to their geographic distribution.

Although it is difficult to classify individual plants, and some-

times colonies, nevertheless, the general tendencies in the popula-

tion samples show definite geographic affinities, and indicate the

presence of two varieties. Since it seems necessary that some
basis for distinguishing them be made, the following key will

perhaps be of value.

a. Inflorescence densely-flowered, the pedicels hardly visible;

in a colony the mature flowers or fruits average 12-17 per

centimeter on the branches.

1 Additional information from North Carolina has since been obtained through the
courtesy of Dr. William B. Fox. Collections from Chowan, Tyrell, Bertie and Halifax

counties average respectively, 9, 10, 9, and 9 flowers or fruits per centimeter.
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b. Flowers rose-colored Spiraea tomentosa L.

var. tomentosa

bb. Flowers white S. tomentosa L.

var. tomentosa

f. albijlora Macbr,

aa. Inflorescence less dense than above, the pedicels easily

visible; in a colony the mature flowers or fruits average
8-11 per centimeter on the brunches S. tomentosa L.

var. rosea (Raf.) Fern.

Ecology and Distribution

S. tomentosa ranges from Nova Scotia to Minnesota, southward

to Georgia and Arkansas. Field observations in the northern

portion of this range, from Wisconsin to southwestern Quebec

and Pennsylvania, indicate that the species prefers open places

on acid soils, especially in pastures, and at the margin of bogs,

sloughs and swales. A local study of the plant in the region of

Granby, Quebec (Gille, 1949) disclosed similar habitat prefer-

ences. Its presence in these habitats implies that it is a succes-

sional rather than a climax species.

Although abundant in glaciated territory, the species probably

migrated from some regions south of the terminal moraine.

The unglaciated Allegheny Plateau, the Ozark Plateau, and the

Driftless Area of southwestern Wisconsin and adjacent portions

of Illinois, Iowa and Minnesota have been considered by botan-

ists as plant refuges. More recently Wherry (1933) considered

the northern portion of the Coastal Plain and the adjacent

Piedmont Plateau as another possible refuge. From these

areas it is probable that the species migrated in postglacial time.

If is not known whether the two varieties of S. tomentosa

were distinct prior to migration from these refuges. The prox-

imity of var. tomentosa to the two eastern refuges seems to indi-

cate that its route of migration was northward and northeast-

ward from them to its present location. The distribution of var.

rosea indicates that it may have survived in all of these areas.

However, the occurrence of the plant in the Driftless Area is

confined chiefly to sandy areas formerly occupied by glacial

lakes. This seems to indicate a postglacial migration of the

plant into the region. The sparsity of plants in the Ozarkian

area may imply either a recent migration into this region or an

attenuation due to increasing aridity.
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These possibilities of survival and migration may account for

the present distribution of the species, but fail to explain the

variation in abundance throughout the range. In the northeast

the species is common in open pastures. Along the southern

and western peripheries of its range it is quite rare. Extensive

land utilization in the latter regions may have resulted in the

destruction of many habitats. It is also probable that post-

glacial climatic changes may have been earlier contributing

factors to this reduction in abundance. The one or more xeric

periods proposed by Sears (1935) and Transeau (1935) suggest

that the plants in these regions may have been reduced to relic

status prior to settlement.

Summary

The study of the inflorescence of Spiraea tomentosa, in popu-

lation samples and herbarium specimens, corroborates the

presence of two varieties. The more crowded inflorescence is

characteristic of var. tomentosa, which occurs in the northeastern

part of the range of the species. Var. rosea, with the less crowded

inflorescence, is the common phase in the interior and on the

Coastal Plain. Although some individual plants of one region

may seem to be characteristic of the other region, colonies

within each region are quite distinct.
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Frog Spit and Pond Scum1—Marine algae are generally known as seaweeds,

but there is no comparable term for the freshwater forms which include many
microscopic and thread-like plants which become apparent only in great

numbers and which, because of their great differences in structure and physi-

ology, are classified in several major divisions. These small forms of life are

not only curious and often beautiful, but are of interest and importance

because of their place at the base of aquatic food chains and because they

sometimes play a detrimental role in potable water reservoirs.

The appearance of Prescott's "Algae of the Western Great Lakes Area"
marks an important milestone in Midwestern phycology. Although excluding

from the present volume the diatoms and the desmids (a group in which
Prescott is an authority), this magnum opus is still nearly a thousand pages.

It represents a significant achievement of the author and an important addi-

tion to the growing list of magnificent books published at cost as a service to

science by the Cranbrook Institute of Science. Although limited to aquatic

algae (excluding those of the Great Lakes) of Wisconsin and Michigan, and
without attention to terrestrial forms, this manual will be widely used in the

United States as well as by persons especially interested in phycology through-

out the world. There are recent good books in English on the morphology,
physiology, and taxonomy of algae, and there is an extensive although widely

scattered journal literature, but no book of regional coverage known to the

reviewer describes, keys-out, and illustrates, within the limits mentioned
above, all of the known algal flora of a region.

The author has worked many years, both in Wisconsin and Michigan,

carrying out the survey on which his book is based and accumulating his

records of about 1300 species. A very large number of published records for

algae have not been accepted by Prescott. Unless substantiated by pre-

1 Algae of the Western Great Lakes Area. By G. W. Prescott. xiii + 946 pp. Aug.,

1951. Bull. 31. Cranbrook Institute of Science, Bloomfleld Hills. Michigan. $10.50.


